Effect of hypoxia on traumatic brain injury in rats: Part 2. Changes in high energy phosphate metabolism.
The effect of different degrees of hypoxia on phosphate metabolism in the brains of impact-injured rats was studied using in vivo phosphorus-31 magnetic resonance (P-31 MR) spectroscopy. Sequential changes in P-31 MR spectra within 60 minutes of insult were compared among rats with hypoxia alone, impact injury alone, or a combined impact-hypoxic insult. Hypoxia alone (PaO2 of 40 mm Hg for 30 minutes) caused no remarkable changes in phosphorus spectra except a decrease in intracellular pH. In impact-injured rats, the concentration of inorganic phosphate (Pi) increased, but signals for phosphocreatine (PCr) and beta-adenosine triphosphate (beta-ATP) did not change, and the ratio of PCr/Pi changed only slightly to 7% below control value. When rats with a fluid percussion impact injury of 5 atm were subjected to hypoxic conditions of a PaO2 of 40 mm Hg for 15 minutes, the PCr/Pi ratio decreased by 14%, a value significantly below that of the impact alone group (P less than 0.05). After longer periods of hypoxia (PaO2 of 40 mm Hg for 30 minutes) in impact-injured rats, there were marked increases of Pi and significant decreases in signals for PCr and beta-ATP, which caused a marked decrease in the PCr/Pi ratio to 39% below control values (P less than 0.001). Milder hypoxia (PaO2 of 50 mm Hg for 30 minutes) plus impact injury caused smaller changes in high energy metabolite concentrations, and the PCr/Pi ratio decreased to 15% below control values.(ABSTRACT TRUNCATED AT 250 WORDS)